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[4^^xHi mm mm 

[sseiai 0001 

[J||#^XH 2003.10.27 

[^S£| ^SSSl §^11 ^^lEIOII ^aMUf RJ-45 ^^EIS 2^ 

mfe mm mx\ ^ 

Apparatus and Method for connecting selectively an 
optical module or a RJ-45 connector to one connector. 

ISSeiSH] 1-2001-014162-2 

[^921 S^S:>|] LEE.Min Hyoung 

[^eie^eisi 690523-1042018 

435-754 

gi^is 5SAI ^z\m m^om^ 822-703S 

[s:>i^:>H] <yg 

mm^ M42^s\ ^mo\\ mm, mm^ x^l6o^2| ^^§011 2\m ^ 

A\m=p- . mm^ xii645E£i =Rmo\\ 21 1^ s^^i'hs <ygi.^ua. 
15 2 39.000 a 
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^3.^, SFF^S-l:, RJ-45, 7]7}b]^ 7]7}n]^ olc-l^ 7] 7}^] 

= old^ A] ^^5, PC-§- 7l7>HlB <^lcl'^ 9}^ 
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^^B^ofl RJ-45 ^^B^-I- >a^^o.^ ^^^>^ ^^1 

^ ^'^{Apparatus and Method for connecting selectively an optical module or 
a RJ-45 connector to one connector,} 

£ 3^ ^ tflSJSSAi %s.^ ^^^^^1 RJ-45 ^^^>^17> s>i4 

^ ^^-^<=>fl ^^^5^^ ^^1. 

£. 4^ ^ ^^<^1 ^#51^ Jl^iB ^'?lBl3i|]o]^(SerDes)5!l- MDI 

£ 5^ ^ RJ-45 ^^1^1 ^l^aio] ^^o] <mAl£.. 

£ 7^ ^ ttj-^ RJ-45 ^^1^ ^S<H1 cfltV slS-S.^ c^lA] 
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301 : 7]7}v]3. <^]v^^jl 

302 : M.^ ^^-^ 

303 : RJ-45 

304 : ^S-l- 

305 : SL^n^ 

RJ-45 ^f-^S ^ ^^J^B-joll ^ ^lA] 

^ ^ ^B^3Jl]o]>^i(SerDes : Serializer and Deserializer)^^ RJ-45 

<yE^3|lol>^(MDI : Media Dependent Interface)* ^^1<^1 ^1^*>^ a]^^ 
SEfe ^^1* ^l^^VJl^V ^ nfl, ^S-l-sl- RJ-45 ^-^^iB]* 7}^^ ^'^tb 

^Eoi] ^A^§>cx^ ^?llol^ 7l^sl lOOOBASE-LX, lOOOBASE-SX ^ Category 5 UTP ?il 
7]^^ lO/lOO/lOOOBASE-m ^^1" ^ iJ-*^ ^ ^ ^ti- ^^M. 
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«^ S.^^ ^ ^Bl5ilol^(SerDes)s1- RJ-45 ^Bl3|lo]^(MDI)» 

B\^]o]^7} ^^m- S\JL, RJ-45 ^^1* ^%^>^ <?lBl5ilol^7> ^€ 

•<17> <^ltH^ Al:?>ol Jl^^sl- ifl-g-^S^» ^^t}jL 9X 

o_x^, ^]^^ vfl ^ ol«=Hl 421- ojcj-. ^1- 

M-^ ^J-^l7l- 107] 71- wis -%r^^ H2fl^* ^eltlr^Jl 7>^^>^ 10 7ll o]^o^ 

7]7>«1H olcl^ 3LH71- ^^*}cl-. 7l7>«lH <^li:-l^^ IEEE802.3z(100BASE-X)5q- 
IEEE802.3ab(1000BASE-T)sl ^^o)] oj-el- ^Tflol^uzj- Category 5 UTP 
^1€^ 9X^^S. 7l7>«lH olcl^ iJES. ^-g-5>^ ^3-^1^ S^ofl o^7ls> 

^a.l-(IEEE802.3z)2l- RJ-45(IEEE802.3ab) ^^*><^ ^-g-^ ^ 9X^^ 

<18> :£ 1^ 7l7>alH <^]V^^t ;^1^^2:» ^3. ^Cf. ^tiV^O.^. £ 1 

<='ll^i #el^l #1:^(102)^ 7l7>wlE olel^ H^^IwI^a^, RJ-45^ ^-£-1:^ 

^^€4-. MAC(101)3f PHY(102) ^}^]^ GMlKGigabit Media Independent 
Interface)^ Mil ^E-lsllol^^o^ ^^s. 7l^ 10, lOOMbpsl- 1000Mbps 

^ half-duplex, ful 1-duplexl- ^]^s->^ a$ ^El^flol^^olcf . 
<19> RJ-45 ^^-^61(103)^ ^^aV^^S ^^1 ^«}: PC^ ^7>^o11 ^^^^1^ ^^^1 
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» ^^H, li:=<Hl ^€-^^Bls>l- UTP^Iloll- c^:^s\^ ^s-Mt 

<20> 7l7>alH 104)011^1^ ^ sfl^l^l ^Eflol] ii}-e)- SFFCSmall Form 

Factor), SFP(Small Form factor Pluggable), GBICCGigabit Interface 
Conversion), nejJi 1x9 H^^IbI ^o] 9X^. SFF, SFP ^Bfls] ^2.f^^ GBIColM- 
1x9 S^AlBl<Hl «l«fl 3.71 oil Iraij-srVjE-S 7'^\^ ^S.^^] ^^^1^ ^1^^^ 

ofl ^^^>cf. ^ ^^<HlAi t^lAl^Vfe SFF ^EflS] %3.^^ ^ ttj-sl- 2x5^1- 2x10 

<2i> S. 1^ ^2:cflS UTP ^-§-1: ^ aI^ea^ 

^>7l s:>u|-^ PHY(102) ^^2). ^^5]^ ^S-l:^ RJ-45 ^^-^ 

^^^l-Tll £1^ "E-^^^^ tc|.5 7ll ^irf. 107l7>w]B Hefl 

^-§-*>^ ^^^Cfol 7>;g5:>al A>^^Hl7fl # t41 

7]7>tilB ^2-1-^ RJ-45 z^-^l" ^^itt 10 71] o]>^4«^ 5LH€-S ^ 

'^^^^H'^*) tb^. ^>u|.Sl %3.^ RJ-45 t}}^^ ^^S\o] 

o> *>5.S. RJ-45 ^«flA^ 20 7fl o]>^o] o^o^o) arV^lnV 

A>-§-£l^ H ^^91 10 7fl o]^ aVoll ^^1 ^-^^^ 10 7fl o]>^o^ 

^ ^^^-y ^«l7]- ^ ^^Hl ^rf. iEtb -a^S ^S-^ S.^^ RJ-45 iB<^l 
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7]^ ^ 91^. 

^ 9X^ <^lc-1^^ PHY(102)si- <d^^^ ^^Ic]!^ ^-2.^4 Rj-45 §^^1 ^ 

£ 2^ "a^^?! '^I^^^ ^IS^i, ^£#311- RJ-45 €-^El» ^£2^ 

T^^^V^ 104)2)- p>ZLvil 11 /RJ-45 ^^^B] (103)1- ^:£S w 

^S.^, PHY(102) 1:^4 l7l7VtilE SerDes ^^I^Holi* -^sfl %a.l:2l- S^^^lJl. 
MDI ^ElJi|lo]>,^ :f-^ RJ-45 sidiE^«ifl 'S^^'?! iH* ^^*>^ 

7fl5^^^ sis. ^Efl» ^x:]-. £ 2^ #e1^H» ^^^s:>^t11 

no]^o_^ ^ ^S^sf ^^^tt ^'=>li=l-. 

^li (SerDes )5if ^e) <aEi5|lol>;(MDI)7> ^^^]^] ^^^^ JS-S 

(305)2^ ;^^«-(302), UTP ^floHro] ji^H ^^-^(302)54 ^ ^5.^ 
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RJ-45 ^^1(303), H^JL ^f\]o]^o] ^^-^(302)4 

5]^ %3.^ ^^1(304)5. 
<26> £ 2S] 'aw]:^^ ^1^^^^ ^S.l:(104)i4 n>ZLVi]HJ/Rj_45 ^^e^ (103)7]- J: 

JI^i5l<>1 ^-^^S ^S.^ RJ-45 ^^Ei #oii ^].u|.oj 

^t]., o]6\] a]tfl ^ T^^^*>^ £ 3^ ^Efl^ RJ-45^ ^-S.1:<^1 SL^^ JS.^ 

<27> £. 4^ ^ T^^^*>^ ^^'^Hl^'H, Ji^^H ^e^tp ^^^s. 

* o^lc].. <3-^i^El(302)^ ja:^ vfl ^^-^S-Ai o]c-li^ PHY(301)3f 

^e]^ ^ <aEl3Ei]oliS!l- MDI ^BliJlloii^ 
<28> MDI ^Blsjflo]^^ ^«fl 5^2]^ TRD+[3:0]:2|- TED- [3:0]^ lOOOBASE-T S.^^] 

'H^ RJ-45 ^^ElS ^^^5)^ ^s:^ «]:^, 10BASE-T5!]- lOOBAST-T, 

ZL^JL auto-negotiation ^i-Hflo^lA-]^ TRD±[3:2]^ a>-§-5]^1 TRD±[0]^ 

TRD±[1]^ ^^-§-0.^ A>-§-€i=l-. SerDes <?1 b] si] o] mdI -yBisilol^^ 
^Jl ^# ^V-^ ^^s]<H SerDes ^lBl3j|lol^7> ^Jd^^l^ mdi o] 

Blff|loi>^,^ A>-g-sl;^l U^^. 'a-^^Bl(302)«^l «J-^<H] tq-e]. 

<29> IE 5^ ^ 1-^^ T^^^*>^ ^Al'^lS.Ai, RJ-45 ^^1(303)* ^^tt ^1- 
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^no] £a1b:>j1 o^t^, RJ-45 ^^1(303) 

^ PCBCPrinted Circuit Board) ^^S. ^€-^Hi(502)7> ^^^^^ ^€-^^1^ 
H <a-^>^EK302)<Hl ^2}-^ ^ 9X^^ ^1^^<^^> t!ri=f. RJ-45 

(303)011^ RJ-45 D>zLt|l^, ^3. M-^ifl^ LED -^^l s.^^ ^ 

9X^. RJ-45 ^^1(303)^ £ 731- ^S. ^^J* ^ 9X^. % 

«^Bl3f|lol>^ ^1-^ *?!^*>^1 MDI ^E.l2l]o]>; D>ZLt|l^/RJ-45 

E1(503)<^1 <=l€^i=f. 

£ 6^ ^ n^^^*>^ ^^HlS-Ai, ^c^ls SFF %3.^ ^ 

^1(304)* ^>:^^fl<H ^Bfls-'^l £Al^>j7 o;iT:f. 

S-l- ^^1(304)^ PCS ^Efls. ^€-^Bl(602)7> ^^5)0^ ^§HiE-]^ S^H 

j^co^ oj-^i^t-l (302)011 ^2}-^ ^ ^l^sl*H<^> tb^l-. ^eiH.^ RJ-45 

^^1(303)^ ^^^^El(502)5q- ^2.1- ^J-^l(304)^ ^^^Hi(602)^ ^ 

7l-;^<i> tVcf. £ 8^ %3.^ ^^1(304)^ ^S. ^>^^£SA^ MDI 

^>-§-^^1 ^J^B.S. <i^^£)^l tiVig ^ <aBl3f|lol^^ ^S-^^ 

9X^. -S-'^^ ^^-^(302)1- A>-g-^>^l^ ^^El2flol>;Sf 

MDI "^lE^sjJlol^f,^ ^^^] ^e)sl<H ^A^slH-S., RJ-45 ^^1(303)^ ^S.^ ^ 

^ ^^1(304)» ^^^^>^ PCB^ s^>M-^ T^'^^^ ^ $^1^. ^ £ 73}- £ 8^ 

^l-q-o^ £igo.^ ^^^s>ol £ 5M- £ 6^ ^-Br PCB» ^1^^ ^ 9X^. 
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<32> <il^HlAi ^^tt ^ ^#tb ^^1<^1 ^ ^-¥-^ 13:^^51^ 

^o] o>u|j7, ^ ^^o^ 7]^^ Ap^^ ^fe iflollAi o^el 

[1:^51 JL5I1-] 

<33> ^1-71 fif ^ €-^E^<^l SE^ RJ-45 

^ ^v^^ cflAioi] uTP^floll-^ ^>-§-eH ^Tle^ ^j-^ 

T^^^ ^ €A<^1 o^el- RJ-45 B^^] cfl^<^l ^S.^^ ^^]o] 

1-* 4^ ^'^t-li^- RJ-45 3r|l^«^l z]-zj- 

'iSS. ^^*>7l ^^t!: ^^^1- ^ 9X^^, #21^1^ 

RJ-45 €-^H.^» ^4 ^^e>^ ^-f ^ iS7l- °ll ^ 

^S^^ ^. Jl21-7> %>i:1-. nelJi ^ ^^^9] 

"^^^ ^^^]3. ^<H1 ^7ll§>^ z^-^ 7]7>wlH olt:-]^^ ^J-til o>qel- 

7l7>tilH ojc-l^^ ^J-^]oll o.^ ^ ^Cf. 
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^S.^^- RJ-45 ^>u|-^ S-^B. €r^^<^] ^^*>^ ^^1 

[^^^ 2] 

1*J-<^1 ^^^i. ^^^o] 7>^t!: ^s.^ ^^1^ RJ-45 

31 

•y-^^&loi] RJ-45 ^\ajEi» ^^^m ^1-^1 ^^^i, MDI ^Ei^l^^l^* 

ol>; %-§-^>^ RJ-45 ^^B]# €-^El<^l ^^^>7l RJ-45 

.a:^ ^ 5L^*>^ RJ-45 ^^1 
41 

<y-^vjiE^oi] ^^W^ ^J-^1<=H] $J<H^i. SerDes ^Bisflol.^,^ ^ 

^^E1<^1 ^^*>^ ^ ^^^H ^ # "a-?- SerDes ^Ei^sll 

ol:^i AlJlS. «:^e>^ ^£1:^ ^^Blofl ;g^5>7l ^tfl ^g^t}- ^2.1- 

51 

n|-Hi- ^^i- ^ sl^ ^S-i- rj-45 ^^1 
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^1 i^M ^y] RJ-45 ^ ^2.1- 

?1]<^1^1* ^ eflo^ 
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